Sodium-dependent phosphate transport in primary cultures of renal tubule cells from young and adult rats.
The transport of phosphate by primary cultures of renal cells from young (5-6 weeks) and adult (10-12 months) rats was studied. Renal tubule cells isolated from young and adult groups exhibited typical epithelial morphology and similar growth rates. The Na-dependent phosphate uptake was saturable with a Km of 5-7 microM over a substrate range of 1-500 microM. A decrease in Na-dependent phosphate uptake in adult cells (30%) was found compared to that of young cells. The Na-independent component of phosphate uptake did not vary with age. In addition, the inhibition of phosphate uptake by a variety of compounds (ouabain, gramicidin, 2,4-dinitrophenol, KCN, and arsenate) were similar in both age groups. Kinetic analysis showed that a significant reduction in Vmax (4.4 +/- 0.4 vs. 3.1 +/- 0.2 nmol Pi/mg protein/10 min in young and adult cells, respectively), but not Km, resulted in this decreased uptake of phosphate in adult groups. There was no difference in the efflux of phosphate from both age groups. When cells were preincubated in a phosphate-free medium for 24 hours, the uptake of phosphate was increased to 46% and 24% of their corresponding controls in young and adult cells, respectively. The decreased phosphate uptake and limited adaptation to a phosphate-free medium by the adult renal cells may account for the hypophosphatemia and phosphaturia seen in adult and old animals in vivo.